People with psychotic disorders experience to a great extent avoidable physical illnesses and early mortality. The aim of the study was to investigate the potential effects for this group of participating in a lifestyle intervention. A multi-component nurse-led lifestyle intervention using quasi-experimental design was performed. Changes in biomedical and clinical measurements, selfreported health, symptoms of illness and health behavior were investigated. Multilevel modeling was used to statistically test differences in changes over time. Statistically significant changes were found in physical activity, HbA1c and waist circumference. A lifestyle intervention for people with severe mental illness can be beneficial for increasing physical activity.
Introduction
There is now a greater awareness of and evidence that shows that people with psychotic disorders risk physical ill health and early mortality (Hjorthøj, St€ urup, McGrath, & Nordentoft, 2017) . Psychotic disorder, which is defined as a mental illness such as schizophrenia and other long-term psychotic conditions, is significantly associated with high a prevalence of obesity (Vancampfort, et al., 2015a) , cardiovascular disease (CVD) (Correll et al., 2017) , Type 2 diabetes (Stubbs, Vancampfort, De Hert, & Mitchell, 2015) and metabolic syndrome (Vancampfort, et al., 2015a) . It is well known that these health problems are associated with modifiable lifestyle factors such as physical activity, diet, smoking and metabolic syndrome and have an effect on physical health (Vancampfort et al., 2017) . Mental health nurses have a key role in improving physical health (Happell, Platania-Phung, & Scott, 2014) and in providing lifestyle interventions to reduce the high prevalence of preventable diseases (De Hert, et al., 2011a) .
Background
CVDs and diabetes are the leading causes of death in the world (WHO, 2017) . The increase in the prevalence of these diseases has generally been linked to four important risk factors: unhealthy diets, physical inactivity, tobacco use and the harmful use of alcohol. Metabolic risk factors contribute to four key metabolic changes that increase the risk for overweight and obesity, higher blood pressure and high blood levels of glucose and lipids (Piepoli et al., 2016; WHO, 2017) .
Early mortality mainly due to heart disease and cancer has been highlighted among people with psychotic disorders in Sweden (Crump, Winkleby, Sundquist, & Sundquist, 2013) . The contributing factors to poor health are emphasized as being complex and related to deficiencies in the health care system (Liu et al., 2017) , such as a lack of integration in routine clinical services (Burton et al., 2015) and insufficient screening of metabolic syndrome (Mitchell, Delaffon, Vancampfort, Correll, & De Hert, 2012) . Moreover, people with psychotic disorders are less frequently admitted to hospital for coronary heart disease and their survival rate after first hospital admissions for CVD is lower (Westman et al., 2018) . A wide range of physical health problems among those with psychotic disorders, which might not always have been recognized by health care services, are frequently found (Eskelinen et al., 2017; Ewart, Bocking, Happell, Platania-Phung, & Stanton, 2016) . Furthermore, antipsychotic medication has negative effects on physical health, such as metabolic syndrome (De Hert, et al., 2011b; Vancampfort, et al., 2015a) .
People with psychotic disorders have been reported as facing similar barriers for behavioral change in terms of their lifestyle as those in the general population, such as lack of support but they also face barriers related to periods of mental illness (Yarborough, Stumbo, Yarborough, Young, & Green, 2016) . Low mood levels, stress and lack of support have been described as obstacles for physical activity (Firth et al., 2016) and the negative experiences of the effects of medication, such as sedation have significantly affected all areas of life for the individuals (Morrison, Meehan, & Stomski, 2015) . Financial restraints and social alienation can impact negatively on health (Ljungqvist et al., 2016) as well as loneliness (Tr emeau, Antonius, Malaspina, Goff, & Javitt, 2016) . However, it has been documented that people with psychotic disorders desire to receive support and health counseling from mental health services (Cocoman & Casey, 2018) .
In health promotion, health is seen as being holistic, including physical, mental and social aspects that are all interlinked and interact with each other and need to be taken into account (Naidoo & Wills, 2016) . Moreover, people with psychotic disorders have described the importance of being encountered as a whole human being and not just in terms of psychiatric symptoms when achieving and maintaining healthy living (Blomqvist, et al., 2018a) . The Swedish National Guidelines state that it is the task of health care professionals to reinforce, and in particular, provide support for changing unhealthy lifestyle habits of adults in risk groups, such as people with schizophrenia (The National Board of Health and Welfare, 2018). Healthy lifestyle habits can prevent and delay the debut of CVD and type 2 diabetes (WHO, 2017) and it has thus been stated that greater attention should be paid to a physical health assessment and lifestyle-related factors promoting health also among people with psychotic disorders (Eskelinen et al., 2017; Stanley & Laugharne, 2014) . For CVD prevention, individualized lifestyle interventions using a motivational interviewing (MI) approach including increased physical activity, smoking cessation and healthy dietary habits are recommended (Piepoli et al., 2016) .
Studies focusing on the effects of lifestyle interventions for people with psychotic disorders have shown varied results. A systematic review revealed improved physical health after participation in lifestyle intervention (Happell, Davies, & Scott, 2012a) , positive effects on weight loss and improvements in fasting glucose levels (Green et al., 2015) as well as in other risk factors for metabolic syndrome (Gabassa, Ezell, & Lewis-Fern andez, 2010) . A recently published meta-analysis has showed that lifestyle interventions have impacted the reduction and prevention of obesity and on decreasing cardio-metabolic risk factors except blood pressure and cholesterol levels (Bruins et al., 2014) . Lifestyle interventions among people with psychotic disorders have, however, not always been able to demonstrate impact on the participants' CVD risk (Speyer et al., 2016; Storch Jakobsen et al., 2017) . A limited level of evidence has been found in a study on the effect of exercise interventions on cardiovascular fitness and weight among people with schizophrenia (Krogh, Speyer, Nã¸Rgaard, Moltke, & Nordentoft, 2014) . Small advances, such as improved biomarkers, clinical measures and health-related quality of life, have been shown in a Swedish study (W€ ardig, Foldemo, Hultsj€ o, Lindstr€ om, & Bachrach-Lindstr€ om, 2016) .
The aim of the study was thus to evaluate the effects of participation in a multi-component individualized nurse-led lifestyle intervention on health behavior, biomedical and clinical measurements, self-reported symptoms of illness and salutogenic health in comparison with a control group.
Methods

Study design and participants
A longitudinal quasi-experimental study was carried out to compare the changes in health behaviors, biomedical and clinical measurements, self-reported salutogenic health (SHIS) and symptoms of illness (HSCL-25) at two years follow-up between the intervention group and a control group. All clinical measurements were carried out when participants had a planned appointment with the contact nurse or other health-care professional whom they had a regular contact with in the psychiatric outpatient services. All included psychiatric outpatient services were specialized to provide care and treatment for people with psychotic disorders, such as schizophrenia and other long-term psychotic conditions. Participants in the control group received care as usual.
People with psychotic disorders, who met the inclusion criteria (1) had an ongoing treatment at one of the included psychiatric outpatient services and (2) were between 18 and 65 years of age, were recruited between February 2013 and November 2014. Further inclusion criteria for analysis were (1) participants who had received at least one face-to-face counseling related to individual lifestyle factors and (2) have received some follow-up after baseline. Two people, who were 66 years old and who desired to participate and otherwise met the inclusion criteria, were also included. The exclusion criteria were current admission for inpatient care. The participants came from four psychiatric outpatient services in two different county health services. The intervention group was recruited from three of these psychiatric outpatient services and the control group from the fourth one. Data collection began in March 2013 and was completed in January 2017 when all the two-year follow-up appointments had been carried out.
There was a total of 23% missing data. Independent t-test was performed to test if there was systematic missingness in any of the variables between the participants with full data and the participants missing one or two measurement waves. Data were considered as missing at random because there were no statistically significant differences in any of the variables between the two groups.
The intervention
A complex nurse-led lifestyle intervention was designed with two interacting components and was tailored to suit the psychiatric outpatient services treating people with psychotic disorders. The intervention was aimed at promoting health and targeting particular lifestyle conditions, such as physical activity, healthy diet, smoking cessation and risk consumption of alcohol that the participants were free to choose between and focus on. The process of the lifestyle intervention is presented in Figure 1 .
The lifestyle intervention was delivered in partnership with psychiatric outpatient services and the municipal supported accommodations. All the health care professionals who were interested were invited to two-day educational seminars aimed at conveying knowledge and skills about health counseling and ensuring the fidelity of the intervention. The content of the education and training seminars was relevant for providing the intervention, one example of which was discourses focusing on MI, which is a personcentered counseling method to solve ambivalence and stimulate positive change by attracting and strengthening the person's own motivation to change (Miller & Rollnick, 2013) . The education also included information about dietary advice, structured educational group sessions, tobacco and alcohol prevention, physical activity and a 'Physical activity on prescription'. Furthermore, the mental health nurses delivering the intervention received a detailed manual describing the intervention and information material concerning, for example, lifestyle changes, physical activity and nursing documentation. Moreover, during the course of the intervention nurses were able to receive individual and group-based supervision and administrational support from the study nurse and from the research group. A website for the intervention was created for utilization by participants and health care professionals.
Components of the intervention
The lifestyle intervention included two components: face-toface individual health counseling and educational groupbased sessions.
Health counseling is defined as a dialog between a healthcare professional and a patient, with variations in terms of the individual's age, health and risk levels (The National Board of Health and Welfare, 2018). The aim of the health counseling sessions were to increase the knowledge relating to lifestyle factors and health of the individuals in order to be able to promote health through a tailored support and to motivate behavioral changes. MI was used during the sessions that had a focus on lifestyle factors. Firstly, the participants were given the opportunity to take part in four face-to-face individual health counseling sessions related to lifestyle factors, with a contact nurse/study nurse. The participant was able to choose which lifestyle change he/she considered was most appropriate. The participants were offered coordinated individual plans, 'Physical activity on prescription', dietary advice, measuring of blood samples and clinical measures. The clinical measurements and the results from the blood samples were discussed with the participants as well as goal setting and future plans. When further support was needed from both the social services and the psychiatric services, the nurses were encouraged to establish a coordinated individual plan (The National Board of Health and Welfare, 2017). This was sometimes carried out together with staff from the municipalities and/or the next of kin. When necessary a physician and the primary health care services were contacted.
The four face-to-face health counseling sessions also included dietary advice and the participants could receive a written Physical activity on prescription as a recommendation to increase physical activity. All authorized health care professionals in Sweden are empowered to write an individually tailored prescription based on the existing recommendations for physical activity currently used in all the county council health authorities in Sweden. The recommendation for physical activity is for a total of at least 150 minutes a week and intensity should at least be at the moderate level (Public Health Agency of Sweden, 2013). The dietary advice was based on the guidelines of the Swedish National Food Agency and included: (a) eating plenty of vegetables, fruit and berries, regular intake of fish, use of liquid vegetable oils and wholegrain, (b) choosing food with the Keyhole-label to reduce the intake of sugar and salt, increase whole grains and fiber, and to eat healthier or less fat, (c) using the plate model, which is an educational way of showing how the food can be distributed on the plate to increase the amount of vegetables and have a good balance in the meal and food circle when constructing the daily meal. The food circle consists of seven food groups and serves to help to choose food that provides a good variety of nutrients and energy (Swedish National Food Agency). Secondly, over and above the health counseling sessions, this lifestyle intervention included six nurse-led educational group-based sessions where counseling about physical activity and healthy diet was also repeated. These were offered with a health promotion empowerment approach based on mutual alliance, openness and participation aimed at supporting individual health (Jormfeldt, Rask, Brunt, Bengtsson, & Svedberg, 2012) . The sessions could also be provided individually if necessary. The content of the educational groupbased sessions was a modified version of Eli Lilly Sweden's (2005a Sweden's ( , 2005b course material "A healthier life". The group sessions included a dialog concerning health and a healthy lifestyle, including healthy food and daily dietary routines as well as a dialog about leading an active everyday life, physical activity, and support for and how to start behavior change.
The participants received a work-sheet of course material and written information about healthy dieting and physical activity. The cookbook, Healthy Nordic Food (Adamsson & Reumark, 2010) , was offered to support participants cooking at home. All the participants were offered a pedometer as a tool for self-monitoring the measurement of the number of steps taken each day. One of the members in the research team prepared the study material for these educational group-based sessions and two or three nurses co-led and supervised these sessions together with one of the staff members from the municipal supported accommodation services. The participants and the nurses were encouraged to involve significant others, such as next of kin or a contact person from the municipal supported accommodation in the intervention, in order to encourage the participant to implement and support the desired lifestyle change in his/her daily home environment.
Tobacco cessation (Holm Ivarsson, 2015) and alcohol prevention were offered in terms of the Swedish guidelines (The National Board of Health and Welfare, 2017) and were recommended to be delivered by using the MI approach (Miller & Rollnick, 2013) . Table 1 shows the part of the intervention provided for the participants and frequency of utilization.
Outcome assessment and data collection
Data were gathered using several assessment instruments and the measurements were conducted at baseline and follow-ups one and two years after. Objective measures of health risk factors were carried out when participants had a planned appointment with the contact nurse or other healthcare professional whom they had a regular contact with at the psychiatric outpatient services. The following measurements were taken: height, weight, Body Mass Index (BMI), sagittal abdominal diameter, waist circumference and blood pressure. All clinical measurements and laboratory values were collected from electronic patient records. Glycated hemoglobin A1c (HbA1c) values were collected and analyzed and calculated by laboratory staff according to routine methods at hospital laboratories in each county healthcare service.
All subjective measures and demographic information questionnaires were distributed and collected by the participant s contact nurse/study nurse when the participants had their regular appointment at the psychiatric outpatient services. The questionnaires were completed by the participants, either at home without assistance or with assistance from a contact person from a housing support team or by the contact nurse at the psychiatric outpatient services if needed. The subjective measurements included questions from the National Public Health Survey (The Public Health Agency of Sweden, 2009) concerning health behavior such as physical activity and consumption of healthy food. Salutogenic health (SHIS) and symptoms of illness (HSCL-25) were self-reported.
National Public Health Survey
The National Public Health Survey (2009) is a national selfreported questionnaire coordinated by the Public Health Agency of Sweden. The responses concerning the data about age, gender, medical comorbidities, such as diabetes (with answer yes/no) as well as data about physical activity and consumption of healthy food were collected in the self-rated questionnaire. Health behavior changes were measured using questions about physical activity: How much exercise and how much have you exerted yourself physically in your leisure time the last 12 months? The answers were rated on a four-point Likert scale where 1 was sedentary leisure time and 4 was regular exercise and training. Another question related to physical activity was: How much time do you spend on moderately exertive activities that make you warm during a normal week? The answers to this question were rated on a five-point Likert scale where 5 indicated five hours a week or more and 1 indicated not at all.
The questions about behavior change concerning healthy food were: How often do you eat greens and root vegetables? and How often do you eat fruit and berries? The answers were rated on a seven-point Likert scale where 1 indicted three times a day or more often and 7 indicated a few times a month or never.
Hopkins Symptom Checklist-25
The Hopkins Symptom Checklist (HSCL-25) is a self-report and widely used instrument for assessing general psychological distress that measures symptoms for illnesses such as anxiety and depression. HSCL-25 is rated on a four-point Likert scale, focusing symptoms during the last week. This questionnaire has shown to have satisfactory validity and reliability (Derogatis, Lipman, Rickels, Uhlenhuth, & Covi, 1974) . A total score is calculated by averaging the scores, where a higher total score indicates a higher level of emotional distress (ibid.). A total mean score of !1.75 indicates severe psychiatric symptoms (Veijola et al., 2003) . Cronbach's a, in this study, was 0.96 at T1, 0.94 at T2 and 0.91 at T3.
Salutogenic Health Indicator Scale
Salutogenic Health Indicator Scale (SHIS) is a validated general health assessment and was applied to measure subjective health indicators from a salutogenic and holistic perspective (Brings en, Andersson, & Ejlertsson, 2009 ). The 12 items in the questionnaire focus on self-rated state of health and cover mental, social, and physical well-being, activities and functioning, and personal situations (Linton, Dieppe, & Medina-Lara, 2016) . SHIS is rated on a six-point Likert scale with higher scores indicating better salutogenic health with a range from 12 to 72 points. Cronbach's a, in this study, was 0.93 at T1, 0.95 at T2 and 0.93 at T3.
Data collection
The mental health nurses at each included psychiatric outpatient service identified the potential participants who met the inclusion criteria for a larger lifestyle intervention research study. A study nurse gave both oral and written information to each participant. A total of 310 people met the criteria for inclusion, of which 229 declined to participate and 81 gave their consent. The final sample was reduced to a total of 54 participants in the intervention group and 13 participants in the comparison group. The flow of participants is presented in Figure 2 . [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] , were estimated to investigate potential differences in growth trajectories between participants in the intervention and the control group. All analyses were conducted using random slope models where the variance is allowed to vary across participants. In the within-person growth model, trajectories for the three measures of scores on the different outcome variables were specified on level 1. The slope of the outcome variables were specified on between-person level (level 2). The Wald chi-square test of parameter equalities was used to examine differences in the slopes, on level 2, between the intervention group and the control group. In all analyses, all model parameters were calculated using full information maximum likelihood, which uses available information from participants at all time points and handles missing data within the analysis model, under the assumption that data are missing at random. The alpha level (a) was set to 0.05 in the Wald tests and the Wald chi-square statistic was used to compute Cohen's d effect size of the difference (Rosenthal & Dimatteo, 2001) . We tested two competing models, one unadjusted and one where age and gender were included as co-variates on between-person level (level 2). To compare the model fit for the different models we used the Schwarz Bayesian Information Criterion (BIC). Lower values on this criterion indicate a better model fit.
Ethical considerations
The study was approved by the Regional Ethical Review Board in Lund (Dnr 2012/267) and was conducted in accordance with ethical standards (WMA Declaration of Helsinki, 2013). At study entry, the participants received oral and written information about the voluntary nature of participation and that they could withdraw at any time. They were also assured that withdrawal from the study would not affect their contact with the health services or treatment.
Results
Characteristics of the participants at baseline
Participants were aged between 23 and 66 years and the mean age in both groups was 46 years. The sample was predominantly male, 65% (n ¼ 35) in the intervention group and 54% (n ¼ 7) in the control group. In the intervention group, 70% (n ¼ 38) of participants were living alone compared with 46% (n ¼ 6) in the control group. The participants in the intervention group had an average of 20 years of contact with the psychiatric healthcare services (range 2-42) and those in the control group had an of average 18 years (range 3-44). The baseline characteristics of the participants in the intervention and control groups are presented in Table 2 .
Self-reported and clinical measurements at baseline and two years follow-ups
Baseline and follow-up data including health behavior, blood samples, clinical measures and self-reported SHIS and HSCL-25 are shown in Table 3 .
Intervention effects
For all variables the results showed that the unadjusted model had best fit to data. For model fit indices see Table 4 . Based on these results we decided to present the results from the unadjusted model. The MLM analysis showed that physical activity had a statistically significant increase in the intervention group but no statistically significant change in the control group. There was a, moderate (Cohen's d ¼ 0.54), statistically significant difference between the two groups in physical activity change.
Moreover, there was a statistically significant increase in HbA1c in the intervention group but a statistically significant decrease in the control group. The differences in change between groups were large (Cohen's d ¼ 0.96) and statistically significant. There was also a moderate and statistically significant difference in change for waist circumference between the intervention and control groups. More specifically, the intervention group had a small, and not statistically significant increase while the control group had a small, and not statistically significant, decrease. There were no significant changes or differences in change between the intervention and control groups for any of the other outcomes (Cohen's d ranged from 0.02 to 0.35 indicating trivial to small effects for the differences in change between groups).
The result of the intervention effects is presented in Table 4 .
Discussion
Discussion of results
The present study evaluated the outcomes of a nurse-led lifestyle intervention focusing on a number of health behaviors: physical activity and consumption of healthy food, selfreported salutogenic health and symptoms of illness, health risks factors related to CVD and Type 2 diabetes. The hypothesis was that an individual nurse-led, multicomponent lifestyle intervention could improve health behavior and subjective perceived health and reduce health risk factors for CVD and Type 2 diabetes.
The results showed a significant increase in physical activity in the intervention group that is encouraging for this population considering that persons with psychotic disorders have shown to have more sedentary lifestyle (Vancampfort et al., 2017) and have a high risk for metabolic syndrome (Vancampfort, et al., 2015a) . Similarly, this promising result of increased physical activity is important because this has been found to reduce depressive symptoms and other symptoms of schizophrenia as well as increase quality of life (Rosenbaum, Tiedemann, Sherrington, Curtis, & Ward, 2014) . Mental health nurses have described physical activity as an integral part of care and appertaining to holistic care but that many complex hindrances simultaneously exist, such as funding, symptoms of mental illness, working culture and stigma (Happell, et al., 2012b) . Mental health nurses in Sweden have reported that physical activity among the target group is frequently used. However, despite the nurses' experiences of the positive effects for their patients, uncertainty still exists about the benefits of and evidence for physical activity interventions as constituting complementary treatment (Carlbo, Persic Claesson, & Åstr€ om, 2018) . Nurses' needs for education and training for the provision of lifestyle interventions have also been reported (Hennessy & Cocoman, 2018) .
The results in the present study showed, however, that the lifestyle intervention was not effective in improving clinical outcomes such as HbA1c and waist circumference. The effect sizes for all significant changes showed medium effect for physical activity (0.54) but effect size for HbA1c is regarded as large (0.96). In spite of the mean value of HbA1c being under the cutoff for diabetes, both at baseline and at follow-up, there was a significant change in HbA1c between groups. People with schizophrenia are at risk of Type 2 diabetes (Suvisaari et al., 2016) and the need for a clinical implementation of screening and providing healthy lifestyle interventions is important (Stubbs et al., 2015) . The other self-reported health aspects, objective and subjective measured health parameters, did not show any changes after participating in the individualized nurse-led lifestyle intervention. Unexpectedly, the intervention did not either generate an effect on BMI despite BMI-levels being shown to be high in this target group (Blomqvist, et al., 2018b) . One explanation may be that there were differences between the intervention group and the control group at baseline both in terms of objective and subjective measurements. This also leads to a question whether the time period of two years could be adjudged to be too short to show effects for the variables in the present study, as no effects in terms of reduced cardiovascular risk factors had been previously shown in this population with the same follow-up period in a study by Storch Jakobsen et al. (2017) . Furthermore, it remains unclear whether the individualized nurse-led lifestyle intervention attained a sufficient level of behavior change among participants to achieve successful health outcomes and whether the intervention period was sufficiently long to generate satisfactory levels of behavior changes among participants. The nurse-led lifestyle intervention was delivered using a MI approach aiming to generate and increase motivational process, which is a key part of the MI approach processes for behavior change (Miller & Rollnick, 2013) . MI spirit and motivation have been seen to be the core mechanisms in MI and its possible efficacy (Copeland, McNamara, Kelson, & Simpson, 2015) but simultaneously nurses in primary healthcare have described MI approach as demanding to adapt and that it requires making efforts to adopt new working habits (Brobeck, Berg, Odencrants, & Hildingh, 2011) . Training, feedback and supervision are identified as necessary for ensuring fidelity in clinical practice ( € Ostlund, Kristofferzon, H€ aggstr€ om, & Wadensten, 2015) .
The self-determination theory states that people increase their internal motivation when their basic psychological needs are taken into account, i.e. in terms of increased autonomy, sense of competence and social relatedness (Deci & Ryan, 2008) . Autonomous motivation, supporting personal goals and motivation, have in particular been shown to be significant among people with psychotic disorders for adopting and maintaining health behavior (Vancampfort, et al., 2015b) as well as being shown to correlate with participation and engagement in an exercise intervention (Firth et al., 2016) . Moreover non-stigmatizing attitudes, supportive relationships with interpersonal continuity, positive emotional climate and social interaction have been identified as important components for being able to experience mental health care as helpful (Denhov & Topor, 2011) . 
Methodological considerations
A supportive leadership is important when trying to change the attitudes of health care professionals' towards a more health promoting approach (Johansson, Weinehall, & Emmelin, 2010) . Contextual factors such as organizational climate and implementation strategy are known to have an impact on intervention outcomes (Carlfjord, Andersson, Nilsen, Bendtsen, & Lindberg, 2010a) . Internal contextual factors such as the attitudes of individuals and the intended value of the intervention as well as external factors may have considerable effects on implementation and intervention outcomes (Damschroder et al., 2009) . Organizational changes carried out at the same time can thus make implementation of projects less successful (Carlfjord, Lindberg, Bendtsen, Nilsen, and Andersson, 2010b) . Unfortunately, major organizational and work-related changes took place in the psychiatric outpatient services during the intervention, which may have had an impact on the nurses' attitudes towards the implementation and a negative effect on intervention. The education was provided before the intervention was started but no tools were used to measure motivational preparedness for work behavior change to ensure the fidelity of the intervention. A heavy work load and staff turnover was observed from the beginning of the research project. The study design had broad inclusion criteria, which may have had an impact on the results. The present study is part of a larger research project that included several questionnaires and which may have been experienced as time-consuming by participants and mental health nurses thus generating missing data. When interpreting the results the limitations of quasi-experimental design should be taken account such as the susceptible to bias like causal interference as well as the lack of random assignment and not fully equivalent groups might have affected the outcome of the study and the internal validity. Moreover the small sample reduces the generalizability of the results of the study.
Due to the broad nature of the inclusion criteria many services users were given an opportunity to participate in the lifestyle intervention. This nurse-led intervention had a multicomponent design and encouraged the participants to freely choose their primary focus in the intervention to achieve their goals as well as the frequency of their participation. The number of drop-outs in the follow-up of the research project was low, in spite of the longitudinal study design. Furthermore, the intervention has increased Table 4 . Results from the unadjusted multigroup 2-level multilevel analyses of the differences in effects between the intervention and control groups. knowledge about health risks for the participants among health professionals working in these psychiatric outpatient services and municipal housing support teams and they have been trained to provide health-promoting interventions in everyday practice.
Conclusion and future research
The result is important and suggests that nurse-led lifestyle interventions can change health behavior and increase physical activity among people with psychotic disorders in psychiatric outpatient services. Furthermore, research into increased physical activity after participation in individualized, nurse-led lifestyle interventions and factors affecting waist circumference and HbA1c is needed.
Implications for nursing practice
The high prevalence of health risk among people with psychotic disorders generates the need for mental health nurses to provide a more health-promotive mental health care. Implementation of individually tailored lifestyle interventions to increase physical activity and integrate physical activity in individual coordinated care plans is important and can contribute to improved physical health for people with psychotic disorders.
